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(57) ABSTRACT

Methods and systems herein provide for printing a plurality of
variations of a test image utilizing different values of a print
quality parameter for print quality analysis of a printer. A
print quality parameter 1s selected that modifies a print quality
of the printer when printing a test image. A range of values for
the print quality parameter 1s defined to utilize when printing,
the test image. A plurality of vanations of the test image are
printed based on the range of values defined for the print
quality parameter, which allows for an analysis of the print

quality of the printer by the user.
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TEST IMAGE PRINT VARIATIONS FOR
PRINT QUALITY ANALYSIS

FIELD OF THE INVENTION

The invention relates to the field of printing systems and, in
particular, for printing a plurality of test images utilizing
different values of a print quality parameter for print quality
analysis.

BACKGROUND 1o

Optimizing the print quality of a production printing sys-
tem may entail a number of iterative processes before the
print quality 1s deemed “acceptable” by an operator. For
example, an operator may make an adjustment, print an out- 15
put, analyze the printed output, and repeat until the output 1s
deemed acceptable. More problematic 1s when the production
printing system utilizes continuous form media. Production
printing systems utilizing continuous form media typically
include a large linear media path from the output of the print 20
engine to a location where the operator may observe the
printed result. Thus, a significant amount of paper may be
wasted each time the adjustment process 1s performed by the
operator. Therefore, it remains a problem to efficiently and
quickly perform print quality analysis on a printing system.

SUMMARY

Embodiments described herein provide systems and meth-
ods for printing a plurality of variations of a test image uti-
lizing different values of a print quality parameter for print
quality analysis of a printer. A print quality parameter 1s
selected that modifies a print quality of the printer when
printing a test image. A range of values for the print quality
parameter 1s defined to utilize when printing the test image. A
plurality of variations of the test image are printed based on 35
the range of values defined for the print quality parameter,
which allows for an analysis of the print quality of the printer
by the user.

In one embodiment, a printer comprising a user interface
and a print module 1s disclosed. The user interface 1s operable 4
to receive input from a user selecting a print quality parameter
that modifies a print quality of the printer when printing a test
image, and to receive mput from the user defining a range of
values for the print quality parameter to utilize when printing,
the test image. The print module 1s operable to print a plurality
of varniations of the test image based on the range of values
defined for the print quality parameter, where each of the
variations of the test image 1s printed utilizing a different
value 1n the range defined for the print quality parameter to
allow for an analysis of the print quality of the printer by the
user.

In another embodiment, a method operable on a printer 1s
disclosed. According to the method, a print quality parameter
1s selected that modifies a print quality of the printer when
printing the test image. A range of values for the print quality
parameter are defined to utilize when printing the test image. 35
A plurality of variations of the test image are printed based on
the ranges of values defined for the print quality parameter,
where each of the vanations of the tests 1mage 1s printed
utilizing a different value 1n the defined range of the print
quality parameter to allow for an analysis of the print quality 60
of the printer by the user.

Other exemplary embodiments may be described below.
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Some embodiments of the present ivention are now
described, by way of example only, and with reference to the
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accompanying drawings. The same reference number repre-
sents the same element or the same type of element on all

drawings.

FIG. 1 1s a block diagram illustrating a printing system for
printing a plurality of test image vaniations to allow for the
print quality analysis of a printer 1n an exemplary embodi-
ment.

FIG. 2 1llustrates a test image and a plurality of test image
variations in an exemplary embodiment.

FIG. 3 1s a flow chart illustrating a method of printing a
plurality of test image variations to allow for the print quality
analysis of a printer 1n an exemplary embodiment.

FIG. 4 1s a block diagram 1llustrating a printing system
printer for printing a plurality of test image variations to allow
for the print quality analysis of another printer 1n an exem-
plary embodiment.

FIG. 5 illustrates another test image and another plurality
of test image variations 1n an exemplary embodiment.

FIGS. 6-7 are tlow charts 1llustrating methods of printing a
plurality of test image variations to allow for the print quality
analysis of a printer 1n an exemplary embodiment.

FIG. 8 1llustrates a computer system operable to execute
computer readable medium embodying programmed instruc-
tions to perform desired functions 1n an exemplary embodi-
ment.

DESCRIPTION OF THE EMBODIMENTS

The figures and the following description 1llustrate specific
exemplary embodiments of the mnvention. It will thus be
appreciated that those skilled 1n the art will be able to devise
various arrangements that, although not explicitly described
or shown herein, embody the principles of the invention and
are mncluded within the scope of the mnvention. Furthermore,
any examples described herein are intended to aid in under-
standing the principles of the mvention, and are to be con-
strued as being without limitation to such specifically recited
examples and conditions. As a result, the invention 1s not
limited to the specific embodiments or examples described
below, but by the claims and their equivalents.

FIG. 11s a block diagram 1llustrating a printing system 100
for printing a plurality of test image variations to allow for the
print quality analysis of a printer 102 1n an exemplary
embodiment. Media 116 1s fed through printer 102 1n the
direction indicated by the arrow for imprinting by printer 102.
Printer 102 includes a test image 112 stored within a memory
108 and print quality parameters 110. In printer 102, print
quality parameters 110 modily the print quality of printer
102. For example, print quality parameters 110 may modily
how test image 112 1s rasterized when printing test image 112
on printer 102. Further, print quality parameters 110 may
modily a physical parameter of a print engine (not shown)
within a print module 106 when printing test image 112 on
printer 102. Thus, printing a plurality of test image variations,
cach utilizing different values for print quality parameters
110 when printing test image 112, may allow a user to deter-
mine how the print quality of printer 102 1s modified based on
changes to the value of print quality parameters 110. A user
may, for example, inspect a section 118 of media 116 after
printing the test image variations to allow for an analysis of
the print quality of printer 102. Print module 106 comprises
any device, component, or system operable to print onto
media 116. Print module 106 may receive print data 114 from
a host (not shown) for printing onto media 116. Printer 102
also includes a user interface 104. User interface 104 com-
prises any device, component, or system operable to receive
input from a user to control the operation of printer 102.
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Controlling the operation of printer 102 may include modi-
tying the value of one or more of print quality parameters 110
when rasterizing and/or printing test image 112.

FIG. 2 illustrates an example of section 118 of media 116
which includes a number of test image variations 202-205
printed from test image 112 by printer 102, where each of the
test image variations 202-205 may be printed utilizing a dif-
terent value for one or more of print quality parameters 110.
Section 118 illustrates a 4-up layout for test image variations
202-203 printed from test image 112 by printer 102, although
other layouts may exist.

FIG. 3 1s a flow chart illustrating a method 300 of for
printing a plurality of test image variations 202-2035 to allow
for the print quality analysis of printer 102 i an exemplary
embodiment. The steps of method 300 will be described with
respect to system 100 of FIG. 1, although one skilled in the art
will recognize that method 300 may be performed by other
systems not shown. In addition, the steps of the flow charts
shown herein are not all inclusive and other steps, not shown,
maybe included. Further, the steps may be performed 1n an
alternate order.

In step 302, user interface 104 (see FI1G. 1) recerves input
for selecting one or more of print quality parameters 110 that
modily a print quality of printer 102 when printing test image
112. For example, some print quality parameters 110 may
modily how test image 112 is rasterized before printing test
image 112. Examples include modifying or selecting various
pels, screens, tone curves, colorant levels, halftone curves,
highlight and/or midtone shadows, brightness, dot gain, etc.,
when rasterizing test image 112. In like manner, some print
quality parameters 110 may modity the physical parameters
of a print engine (not shown) of print module 106 when
printing test 1image 112. Examples include moditying or
selecting a contrast, a boldness, a preheat temperature, a fuser
temperature, an o1l rate, an o1l belt rate, etc., when printing,
test image 112.

In step 304, user interface 104 receives mput defining a
range of values for print quality parameters 110 selected in
step 302. A user may, for example, define a lower limit and an
upper limit for each of print quality parameters 110 to define
the range. Also, the user may define a median value for print
quality parameters 110 and a +/— variation to define the range.

In step 306, which 1s an optional step for method 300, user
interface 104 may recerve input defining a number of samples
of test image 112 to print within the range of values defined 1n
step 304. For example, the user may elect to print ten samples
of test image 112 within the range. The samples may be
evenly distributed within the range or may be distributed
within the range in some other manner, such as a non-linear
distribution within the range. A non-linear distribution of
samples within the range may be advantageous when the print
quality for printer 102 varies 1n a non-linear manner for the
one or more print quality parameters 110 selected 1n step 302.

In step 308, print module 106 prints a plurality of test
image variations 202-205 based on the range defined 1n step
304 to allow the user to analyze the print quality of printer
102. Test image 112 may be pre-programmed 1nto printer 102
for printing and/or may be received within print data 114
(e.g., within a print job recerved by printer 102). Referring
again to FI1G. 2, a number of test image variations 202-205 are
printed by print module 106 for analysis by the user. A user
may, for example, visually observe section 118 of media 116
alter printing to determine which, i1 any, of test image varia-
tions 202-205 are acceptable with regards to print quality.
When the optional step 306 1s performed as discussed previ-
ously, the number of test image variations 202-205 printed by
print module 106 for analysis may comprise the number of
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samples defined by the user. Because multiple test image
variations 202-205 are printed based on a range of values
defined for print quality parameters 110, a user may quickly
and efficiently observer an output from printer 102 as shown
in section 118 for print quality analysis. After performing
method 300, the user may adjust print quality parameters 110
for subsequently printing print jobs on printer 102. For
example, the user may first identily one of the test image
variations 202-205 corresponding with one of the values 1n
the range defined for print quality parameters 110. Each of the
test image variations 202-2035 may include information iden-
tifying one of the values in the range defined for print quality
parameters 110 to allow the user to quickly relate the values
with each of the test image variations 202-205. After the
identification, the user may then adjust print quality param-
eters 110 for printer 102 corresponding to the identified one of
the test 1image variations 202-205, and then utilize the
adjusted print quality parameters 110 for subsequently print-
ing a print job. Adjusting print quality parameters 110
improves the print quality for printer 102 when subsequently
printing the print job. One skilled 1n the art will recognize that
multiple print quality parameters 110 may be selected by the
user 1n step 302, thereby allowing for multiple combinations
of print quality parameters 110 to be evaluated for print qual-
ity analysis within a single printed output. For example, a user
may choose to print a 10x10 matrix of variations of test image
112, where each row of the output represents ten samples of a
different range of one of print quality parameters 110. This
advantageously allows the user to quickly and efficiently
analyze the print quality of printer 102.

FIG. 4 1s a block diagram 1llustrating printing system 100
for printing a plurality of test image variations to allow for the
print quality analysis of another printer 402 in an exemplary
embodiment. Media 116 1s fed through printer 402 1n the
direction indicated by the arrow for imprinting by printer 402.
Printer 402 includes a test image 410 stored within memory
108 and print quality parameters 110. Printer 402 also
includes user interface 104. In FIG. 4, print module 106 of
printer 402 additionally includes a print controller 404 and a
print engine 406. Print controller 404 comprises any compo-
nent, system, or device operable to rasterize test image 410
into a plurality of rasterized versions of test image 410, and to
direct print engine 406 to print the rasterized versions of test
image 410 as a plurality of variations of test image 410 to
allow for the analysis of the print quality of printer 402 by the
user. More specifically, a Raster Image Processor (RIP) 408
receives print data 114 (e.g., from a host, not shown) and test
image 412 from memory 108, and generates bitmap data. RIP
408 may then forward the bitmap data to print engine 406 for
printing. System 100 allows a user to interact with printer 402
utilizing user interface 104 to print a plurality of variations of
test image 410 onto media 116 for print quality analysis of
printer 402 by the user.

FIG. 5 illustrates another test image 410 and another plu-
rality of test image variations 3502-505 1n an exemplary
embodiment. In FIG. §, test image 410 1s 1llustrated with a
graphics component 308 and a text component 514 for sub-
sequent print quality analysis. One skilled in the art waill
recognize that test image 410 may comprise any combination
of graphics components 508 and text components 514 to
allow the user to evaluate the print quality of printer 402 after
printing the plurality of test image vanations 502-505 on
printer 402.

FIGS. 6-7 are tlow charts 1llustrating methods 600 and 700
of printing a plurality of test image variations 302-3505 to
allow for the print quality analysis of printer 402 1n an exem-
plary embodiment. In method 600, a test image 1s rasterized.
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A different one of the values of 1n a defined range for a print
quality parameter 1s applied when printing the rasterized test
image. In method 700, the test image 1s rasterized into a
plurality of rasterized versions of the test image based on the
range of values defined for the print quality parameter. Fur-
ther, each of the rasterized versions of the test image 1s ras-
terized utilizing a different value 1n the range defined for the
print quality parameter. Each of the rasterized versions is then
printed. The steps of methods 600 and 700 will be described
with respect to system 100 of FIG. 4, although one skilled in
the art will recognize that methods 600 and 700 may be
performed by other systems not shown.

In step 302 of method 600, user intertace 104 recerves iput
selecting one or more of print quality parameters 110 that
modify a print quality of printer 402 when printing test image
410. In step 304 of method 600, user interface 104 receives
input defining a range of values for print quality parameters
110 selected 1n step 302. In step 306 of method 600, which 1s
an optional step for method 600, user interface 104 may
receive input defining a number of samples of test image 410
to print within the range of values defined in step 304.

In step 602 of method 600, RIP 408 rasterizes test image
410 and provides the rasterized test image 410 to print engine
406. In step 604, print engine 406 prints the rasterized test
image 410 as a plurality of test image variations 502-5035
based on the range of values defined for print quality param-
cters 110 defined 1n step 304. Further, each of test image
variations 302-505 are printed by print engine 408 by apply-
ing a ditferent one of the values 1n the defined range for print
quality parameters 110 defined 1n step 304. For example, a
contrast, a boldness, a preheat temperature, a fuser tempera-
ture, an o1l rate, an o1l belt rate, etc., of print engine 408 may
be modified when printing each of the test image variations
502-505. A user may then observe test image variations 502-
505 to determine how the print quality of printer 402 changes
based on changes to print engine 406. For example, the user
may {irst identily one of the test image variations 502-505
corresponding with one of the values 1n the range defined for
print quality parameters 110. Each of the test image variations
502-505 may include information identifying one of the val-
ues 1n the range defined for print quality parameters 110 to
allow the user to quickly relate the values with each of the test
image variations 502-505. After the identification, the user
may then adjust print quality parameters 110 for printer 402
corresponding to the identified one of the test image varia-
tions 502-505, and then utilize the adjusted print quality
parameters 110 for subsequently printing a print job.

Referring to FIG. 7, steps 302-306 have been discussed
with regards to method 600 of FI1G. 6 and will not be rerterated
here. In step 702, RIP 408 of print controller 404 rasterizes
test image 410 mto a plurality of rasterized versions of test
image 410 based on the range of values defined for the one or
more print quality parameters 110 1n step 304. In step 702
cach of the rasterized versions of testimage 410 are rasterized
by RIP 408 utilizing a different value of print quality param-
cters 110 within the range. For example, various pels, screens,
tone curves, colorant levels, halitone curves, highlight and/or
midtone shadows, brightness, dot gain etc., may be modified
when rasterizing test image 410.

In step 704, print engine 406 prints the rasterized versions
of test image 410 to generate test image variations 502-5035
shown 1n FI1G. 5. A user may then observe test image varia-
tions 502-505 to determine how the print quality of printer
402 changes based on changes to RIP 408. For example, the
user may first 1dentity one of the test image variations 502-
505 corresponding with one of the values 1n the range defined
for print quality parameters 110. Each of the test image varia-
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tions 502-505 may include information identifying one of the
values 1n the range defined for print quality parameters 110 to
allow the user to quickly relate the values with each of the test
image variations 502-505. After the identification, the user
may then adjust print quality parameters 110 for printer 402
corresponding to the identified one of the test image varia-
tions 502-505, and then utilize the adjusted print quality
parameters 110 for subsequently printing a print job.

The mmvention can take the form of an entirely hardware
embodiment, an entirely software embodiment or an embodi-
ment containing both hardware and software elements. In one
embodiment, the invention 1s implemented 1n soltware,
which includes but 1s not limited to firmware, resident soft-
ware, microcode, etc. FIG. 8 1llustrates a computing system
800 1n which a computer readable medium 806 may provide
instructions for performing methods 300, 600, and 700 1n an
exemplary embodiment.

Furthermore, the invention can take the form of a computer
program product accessible from a computer-usable or com-
puter-readable medium 806 providing program code for use
by or 1n connection with a computer or any instruction execu-
tion system. For the purposes of this description, a computer-
usable or computer readable medium 806 can be any appara-
tus that can contain, store, communicate, propagate, or
transport the program for use by or in connection with the
instruction execution system, apparatus, or device.

The medium 806 can be an electronic, magnetic, optical,
clectromagnetic, infrared, or semiconductor system (or appa-
ratus or device) or a propagation medium. Examples of a
computer-readable medium 806 include a semiconductor or
solid state memory, magnetic tape, a removable computer
diskette, a random access memory (RAM), a read-only
memory (ROM), a ngid magnetic disk and an optical disk.

Current examples of optical disks include compact disk-read
only memory (CD-ROM), compact disk-read/write (CD-R/

W) and DVD.

A data processing system suitable for storing and/or
executing program code will include at least one processor
802 coupled directly or indirectly to memory 808 through a
system bus 810. The memory 808 can include local memory
employed during actual execution of the program code, bulk
storage, and cache memories which provide temporary stor-
age ol at least some program code in order to reduce the
number of times code 1s retrieved from bulk storage during
execution.

Input/output or I/O devices 804 (including but not limited
to keyboards, displays, pointing devices, etc.) can be coupled
to the system either directly or through intervening I/0O con-
trollers.

Network adapters may also be coupled to the system to
enable the data processing system to become coupled to other
data processing systems, such a through host systems inter-
faces 812, or remote printers or storage devices through inter-
vening private or public networks, such as through print
engine interfaces 814. Modems, cable modem and Ethernet
cards are just a few of the currently available types of network
adapters.

Although specific embodiments were described herein, the
scope of the invention 1s not limited to those specific embodi-
ments. The scope of the invention 1s defined by the following
claims and any equivalents thereof.

I claim:

1. A printer comprising;:

a user interface operable to recerve mput from a user select-
ing a print quality parameter that modifies a print quality
of the printer when printing a test image, to receive iput
from the user defining a range of values for the print
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quality parameter to utilize when printing the test image,
and to recerve mput from the user defining a number of
samples of the test image to print; and

a print module operable to print the number of samples of
the test image, wherein each of the number of samples of
the test image 1s printed utilizing a different value 1n the
range defined for the print quality parameter to allow for
an analysis of the print quality of the printer by the user.

2. The printer of claim 1 wherein the print module of the

printer further includes:

a print controller operable to rasterize the test image nto a
plurality of rasterized versions of the test image based on
the range of values defined for the print quality param-
eter, wherein each of the rasterized versions of the test
image 1s rasterized utilizing a different value in the range
defined for the print quality parameter; and

wherein the print controller 1s further operable to direct a
print engine of the printer to print the rasterized versions
of the test image as the vaniations of the test image.

3. The printer of claim 2 wherein the print quality param-
eter comprises at least one of a screen, a pel, a tone curve, a
color profile, a halftone curve, a highlight, a midtone shadow,
a brightness, a dot gain, and a colorant level.

4. The printer of claim 1 wherein the print module of the
printer further includes:

a print controller operable to rasterize the test image into a

rasterized test image; and

a print engine operable to recerve the rasterized test image
from the print controller, and to apply a different one of
the values 1n the range defined for the print quality
parameter when printing the rasterized test 1mage as
cach of the vanations of the test image.

5. The printer of claim 4 wherein the print quality param-
cter comprises at least one of a contrast, a boldness, a preheat
temperature of the print engine, a fuser temperature of the
print engine, an o1l rate of the print engine, and an o1l belt rate
of the print engine.

6. A method operable on a printer for print quality analysis,
the method comprising:

selecting a print quality parameter that modifies a print
quality of the printer when printing a test image;

defining a range of values for the print quality parameter to
utilize when printing the test image;

defiming a number of samples of the test image to print; and

printing the number of samples of the test image, wherein
cach of the number of samples of the test image is
printed utilizing a different value 1n the range defined for
the print quality parameter to allow for an analysis of the
print quality of the printer by the user.

7. The method of claim 6 wherein printing the plurality of

variations further comprises:

rasterizing the test image nto a plurality of rasterized ver-
sions of the test image based on the range of values
defined for the print quality parameter, wherein each of
the rasterized versions of the test 1mage 1s rasterized
utilizing a different value 1n the range defined for the
print quality parameter; and

printing the rasterized versions of the test image as the
variations of the test image.
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8. The method of claim 7 wherein the print quality param-
cter comprises at least one of a screen, a pel, a tone curve, a
color profile, a halftone curve, a highlight, a midtone shadow,
a brightness, a dot gain, and a colorant level.

9. The method of claim 6 wherein printing the plurality of
variations further comprises:

rasterizing the test image 1nto a rasterized test image; and

applying a different one of the values in the range defined

for the print quality parameter when printing the raster-
1zed test image as each of the vanations of the test image.

10. The method of claim 9 wherein the print quality param-
cter comprises at least one of a contrast, a boldness, a preheat
temperature of a print engine of the printer, a fuser tempera-
ture of the print engine, an o1l rate of the print engine, and an
o1l belt rate of the print engine.

11. A non-transitory computer readable medium tangibly
embodying programmed 1nstructions which, when executed
by computing system of a printer, are operable for performing,
a method on the printer for print quality analysis, the method
comprising;

selecting a print quality parameter that modifies a print

quality of the printer when printing a test image;
defining a range of values for the print quality parameter to
utilize when printing the test image;

defining a number of samples of the test image to print; and

printing the number of samples of the test image, wherein

cach of the number of samples of the test image is
printed utilizing a different value 1n the range defined for
the print quality parameter to allow for an analysis of the
print quality of the printer by the user.

12. The non-transitory computer readable medium of claim
11 wherein printing the plurality of variations further com-
Prises:

rasterizing the test image 1nto a plurality of rasterized ver-

stons of the test image based on the range of values
defined for the print quality parameter, wherein each of
the rasterized versions of the test image 1s rasterized
utilizing a different value in the range defined for the
print quality parameter; and

printing the rasterized versions as the variations of the test

image.

13. The non-transitory computer readable medium of claim
12 wherein the print quality parameter comprises at least one
ol a screen, a pel, a tone curve, a color profile, a halitone
curve, a highlight, a midtone shadow, a brightness, a dot gain,
and a colorant level.

14. The non-transitory computer readable medium of claim
11 wherein printing the plurality of variations further com-
Prises:

rasterizing the test image 1nto a rasterized test image; and

applying a different one of the values in the range defined

for the print quality parameter when printing the raster-
1zed test image as each of the varnations of the test image.

15. The non-transitory computer readable medium of claim
14 wherein the print quality parameter comprises at least one
of a contrast, a boldness, a preheat temperature of a print
engine of the printer, a fuser temperature of the print engine,
an o1l rate of the print engine, and an o1l belt rate of the print
engine utilized when printing the variations of the test image.
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